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PiccjieaoBaHbi oco6eHHOCTM 3aKjnoHHTejibHbix 3TanoB yrjieBoaHoro o6MeHa uecToabi 
E. rugosum , odHTaiomen b KMiueHHMKe HajiHMa. YcTaHOBjieHO, hto npM HHKydauHH in vitro 
nepBM M3MeH5noT pH cpe^bi b KMCjiyio CTopoHy m BbmejiniOT b OKpyxaiomyK) cpeay mojioh- 
Hyio KMCjioTy. C TeneHMeM BpeMeHM ckopoctm M3MeHeHHH pH cpeabi h BbmejieHHH mojioh- 
hom KMCJioTbi na^aioT. H3MeHeHMH pH cpe^bi b pe3yjibTaTe xcH3HeaeHTejibH0CTH rejibMMHTOB 
JiexcaT b npeaejiax (})H3HOJiorHHecKHX 3HaneHHM pH KHmeHHHKa xo3aeB — pbi6 m onraMajib- 
HblX 3HaneHMM pH fleHCTBHH MX OCHOBHbIX rMJipOJIMTMHeCKMX (J)epMeHTOB. 


Eubothrium rugosum (Cestoda) — nmpoKO pacnpocTpaHeHHbm napa3HT, o6m- 
TaioiitHH b KHiiieMHHKe HajiHMa. B nepnou c okth6ph no HioHb nonyjiHUHH 
E. rugosum npeucTaBJieHa nepBHMH, HaxouHiuHMHCH Ha pa3Hbix cTa umhx pa3BHTHH: 
nojiOB03pejibie oco6n, B3pocjibie c roHauaMH n oco6n 6e3 roHa jx. 3HaHHTejibHaH 
nacTb nepBen cnoco6Ha nocne nacTHHHOH uecTpoGHjinunn nojiHOCTbio pereHepn- 
poBaTb n uocTnraTb nojiOBon 3pejioc™ b KHineHHHKe HajiHMa (KynepMaH, 1978). 
rojiOBHOM KOHeu nepBen npHKpenjineTCH b nHJiopnnecKnx npnuaTKax KHineHHHKa, 
a CTpodnjia Bbixo umt b ero cpeuHHH OTueji. H3yneHbi >KM3HeHHbin umkji (Kynep¬ 
MaH, 1978) h yjibTpacTpyKTypa (KynepMaH, 1988) 3Toro napa3HTa, rHupojiH3 6eji- 
kob n yrjieBoaoB Ha nnuteBapHTejibHO-TpaHcnopTHbix noBepxHOCTnx E. rugosum n 
ero xo3HHHa — HannMa (Izvekova et al., 1997), pacnpeuejieHHe HeKOTopbix BemecTB 
B^onb CTpo6njibi nepBH (PbBeKOBa, 1997). OjxuaKO b uocTynHOH JiHTepaiype OTcyT- 
CTByiOT CBe^eHHM o npoayKTax BbmejieHHH 3Toro rejibMHHTa. B to xe BpeMH H3yne- 
Hne odMeHHbix npoueccoB, HenpepbiBHO npoTeicaioiuHX b opraHH3Me rejibMMHTOB, 
npe^CTaBjineT HecoMHeHHbin HHTepec ujih cpaBHHTejibHOM n 3 bojiiouhohhoh 6mo- 
xhmhh. riapa3HTH3M HaKJiaabiBaeT OTnenaTOK KaK Ha Mop^ojiornio rejibMHHTOB, 
Tax n Ha nx o6mch BentecTB. nocjieuHHM npeTepneBaeT 3HaHHTe;ibHbie H3MeHeHHH 
b npouecce npncnocoGjieHHH k MecTy nocejieHHH (IHnuiOBa-KacaTOMKHHa, JleyT- 
CKan, 1979). YnieBOUHbiH o6mch cny^HT ochobhhm mctohhmkom 3Heprnn ujih sh- 
,aonapa3HTOB. KoHenHbie 3Tanbi rjinKOJin3a y 3Huonapa3HTOB cnjibHO pa3JiHHaiOT- 
CM, HTO, BHUHMO, HBJIHeTCH CJie^CTBHeM auanTaUHH K yCJIOBHHM CymeCTBOBaHHH B 
opraHax n tkbhhx npoMe^yTOHHbix n uec|)HHHTHBHbix xo3neB (ConpyHOB, 1987). 

B npouecce pocTa n pa3BHTHH nepBH BbmcjiHiOT pa3JiHHHbie npouyKTbi >KH3He- 
uenTejibHOCTH b opraHH3M xo3HHHa. nyra ymeBOUHoro odMeHa rejibMMHTOB 3Ha- 
HHTejibHO pa3HOo6pa3Hen m 6orane, neM y no3BOHOHHbix ^kmbothmx — xo3neB stmx 
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napa3HT0B. y oaHoro h Toro xe 4epBH BCTpenaiOTCH pa3Hbie nyra yrjieBoaHoro 06- 
MeHa Ha pa3Hbix ct aannx pa3BHTHH (ConpyHOB, 1984). OaHaKO pm K0He4Hbix 
npoayKTOB, npoayunpyeMbix rejibMHHTaMH, orpaHH4eH. napa3HTH4ecKne craann 
rejibMHHTOB yTHJiH3HpyiOT TOJibKO npocTon hcto4hhk yniepoaa — rjnoK03y. Xa- 
paKTepHbie K0He4Hbie npoayKTbi yrjreBO^Horo KaTa6ojiH3Ma — opraHH4ecKne kh- 
CJIOTbl (jiaKTaT, CyKUHHaT, aueTaT). ripOAyKUHH 3THX He nOJIHOCTbK) OKHCJieHHbIX 
KOHe^Hbix npoayKTOB coxpaHHeTCH jiaxe b aspoOHbix ycjiOBnnx (Barrett, 1984). 

B CBH3H C 3THM UeJIbK) pa60TbI 6bIJIO H3y4eHHe BbiaeJieHHH M0JI04H0H KHCJIOTbl 

h aHHaMHKH h3mchchhh pH HHKyOaunoHHOH cpeabi uecToaon Eubothrium rugosum. 


MATEPMAJI M METO^MKA 

OSteKTOM HCCJieaoBaHHM cjiyxHJin uecTOjibi Eubothrium rugosum (Batch, 1786) 
(Cestoda, Pseudophyllidea) H3 KHine4HHKa HajiHMa Lota lota L. Ebuin ncnojib30- 
BaHbi HajiHMbi pa3MepoM 420—520 mm, BbiJiOBJieHHbie b 3hmhhh nepnoa b Pbi- 
0HHCKOM BOaOXpaHHJIHme. HepBeh H3BJieKaJIH H3 KHHIC4HHK0B, TpH^abl OTMbl- 
BajiH b pacTBope PHHrepa (pH 7.4) #jih xojiojiHOKpoBHbix xchbothmx c uejibio 
yaajieHHH coaepxnMoro KHiue4HHKa, b tom 4HCJie (J)epMeHTOB xo3HHHa h mhkpo- 
(Jxriopbi, aacopOHpoBaHHbix Ha noBepxHOCTH uecTOji. 3aTeM nepBen HHKySnpOBa- 
jih pa3JiHHHoe BpeMH (ot 0.5 jx o 24 4) b cpeae PHHrepa (R) c HanajibHbiM 3HaneHH- 
eM pH 7.4, coaepxamen (KOHueHTpaunn 10 MMOJib) h He co^epxcamen rjnoK03y. 
H3MeHeHHe pH cpeabi KyjibTHBnpoBaHHH nepBew, co^ep^aHne b Hen mojioh- 
HOH KHCJIOTbl H CKOpOCTH H3MeHCHHH 3THX nOKa3aTeJieH OnpejieJIHJIH C nOMO- 

mbio MeraaoB, onncaHHbix hbmh paHee (Izvekova, 2002). Kojimhcctbo Bbmejine- 

MOH rejIbMHHTaMH M0JI04H0H KHCJIOTbl BbipaXCaJIH B MHKporpaMMBX Ha MHJIJIH- 
jihtp Ha rpaMM BJiaxcHOH HaBecKH 4epBH. Ebuin HCCJie^OBaHbi nepBH H3 7 hbjihmob, 
b KajKjiOM onbiTe HcnoJib30Bajin 5—7 uejibix qepBen, Macca Korapbix KOJie6ajiacb 
ot 130 jx o 350 mt. 

Pe3yjibTaTbi o6pa6oTaHbi craTHCTH4ecKH c ncnojib30BaHHeM KpnTepnn CTbio- 
aem a. 


PE3YJIbTATbI 

npn onpeaejieHHH 3HaneHHH pH cpeabi HHKyOauHH E. rugosum 4epe3 pa3- 
jiHHHbie npoMe^KyTKH BpeMeHH noKa3aHO hx CHHxceHne KaK npn HHKyOauHH rejib- 
mhhtob b pacTBope PHHrepa 6e3 rjnoK03bi (R), TaK h b pacTBope PHHrepa, co- 
aepxameM rjnoK03y (R + tji) (pnc. 1, A). B pacTBope PHHrepa 6e3 rjnoK03bi 
pH cpeabi HHKyOauHH 4epBen 4epe3 0.5 4 jiocTOBepHO (P < 0.1) CHHxaeTCH c 7.4 
ao 7.06 ± 0.03 h b aajibHenmeM ocraeTcn npHMepHO Ha ojihom ypoBHe, b to Bpe¬ 
MH KaK b cpeae c tjiioko30h jiocTOBepHoe CHHxceHne 3HaneHHH pH HaOjiioaa- 
eTCH nepe3 0.5 4 (jx o 7.06 ± 0.03) h 4epe3 24 4 (jxo 6.61 ± 0.13). flocTOBepHbie pa3- 
jihhhh 3HaneHHH pH b cpeae c tjiioko30h h 6e3 Hee OTMenaiOTCH TOJibKO nocjie 
24 h HHKyOauHH. 

Bbi4HCJieHa CKOpocTb H3MeHeHHH pH cpejibi HHKyOauHH E. rugosum. OKa3a- 
jiocb, 4to c Te4eHneM BpeMeHH 3tot noKa3aTejib aocroBepHo (P < 0.1) CHnxcaeTCH 
(pnc. 1,5). OaHaKO He OTMeneHO pa3JiH4HH b ckopocth H3MeHeHHH pH b cpeaax 
c rjiK)K030H h 6e3 Hee. Hepe3 4ac HHKyOauHH OHa pe3KO CHnxcaeTCH, a 4epe3 24 4 
naaaeT npaKTH4ecKH jxo 0. 

OnpeaejieHO coaepxaHne mojio4hoh khcjio™ b cpeae HHKyOauHH E. rugosum , 
He coaepxamen h coaepxamen rjnoK03y (pnc. 2, A). He BbiHBJieHO aocTOBepHbix 
pa3JIH4HH B COaepxaHHH M0JI04H0H KHCJIOTbl 4epe3 2 H 24 4 HHKyOaiJHH B O0eHX 
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Phc. 1. ^HHaMHKa pH cpeabi (A) h CKopocTb H3MeHeHHH pH cpeabi (E) b TeneHHe HHKySaijHH 

E. rugosum. 

Ilo ocu a6cu,ucc — nacbi HHKybauHH; no ocu opdunam — A — 3HaneHHH pH cpejibi, E — CKopocTb H3MeHeHHH pH. 1 — 
cpeaa PHHrepa 6e3 nnoK03bi, 2 — cpeaa PHHrepa c nii0K030H. 

Fig. 1. Dynamics of medium pH (A) and rate of pH changes (E) during the incubation of E. rugosum. 


cpe^ax. Taioxe He BbiHBjieHo ,aocTOBepHbix pa3jiHHHH Mexc,ay kojihhcctbom b bme- 
jieHHOH KHCJiOTbi b cpe^e c rjiiOK030H m 6e3 Hee, xoth Ha6jnoaaeTC5i TeH^eHunn no- 
HHXCeHHH CCUiepXCaHHfl MOJIOHHOH KHCJiOTbi B Cpe^e C TJIIOK030H. TaK, nOCJie 2 H 
MHKy6auHH b cpeae 6e3 rjnoK03bi co^epxcaHne mojiohhoh KHCJiOTbi cocTaBHjio 
14 375 ± 2216 mkt/mji Ha r HaBecKH, a b cpe,ae c tjiioko30h — 9756 ± 1789 mkf/mji 
H a r HaBecKH. YcTaHOBjieHO, hto CKopocTb BbmejieHHH mojiohhoh khcjio™ Ha hh- 
Ky6auMOHHyio cpeay flocroBepHo (P < 0.1) yMeHbinaeTCH nepe3 24 h HHKy6a- 
Umh no cpaBHeHHio c 2-nacoBOH HHKy6auneH b o6enx nccjieaoBaHHbix cpeziax 
(pnc. 2, E). C TeneHneM BpeMeHH CKopocTb BbmejieHHH mojiohhoh khcjioth chh- 
xcaeTCH b 15 pa3 b cpe^e 6e3 rjii0K03bi hb 12.8 pa3a — b cpejie c diioko30h. B to xce 

BpeMH He OTMenaeTCH £OCTOBepHbIX pa3JIHHHH B CKOpOCTHX BblJieJieHHH MOJIOHHOH 
khcjioth npn HHKyOauHH b cpe#e c tjiioko30H h 6e3 Hee. 

OnpejiejieHO cojfepxcaHne mojiohhoh khcjioth b roMoreHaTe E. rugosum no- 
cjie 24 h HHKyOauHH b cpejie c diioko30h h 6e3 Hee. OTMeneHa TeHjjeHUHH k yMeHb- 
uieHHK) ee cojiepxcaHHH b cpejie c tjik)K030h (3852 ± 726 mkt/mji) no cpaB- 
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Phc. 2. Cojtep^caHHe mojiohhoh KHCJiOTbi (A) h CKopocTb ee BbwejieHHH (E) b HHKySauHOHHyio cpe- 

ay E. rugosum. 

no ropH30HTajiH: R — cpeaa PHHrepa 6e3 nnoK03bi R + zji — cpeaa PHHrepa c raioK030H; no BepTHKajin: A — coaepaca- 
HHe MOJIOHHOH KHCJiOTbi, MKr/MJI Ha T HaBeCKH; E — CKOpOCTb BbiaeJieHHH MOJIOHHOH KHCJiOTbi, MKr/MJI Ha T HaBeCKH 
3a nac. 1 — 2-HacoBaa HHKybauHH, 2 — 24-nacoBaa HHKydauHH. 

Fig. 2. Content of lactate acid (A) and rate of lactate secretion (E) in the incubation medium 

of E. rugosum. 
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HeHHK) co cpeuon 6e3 nnoK03bi (5610 ± 1036 mkt/mji), xoth pa3Ji hhhh 3th He 
UOCTOBepHbl. 

TaKHM o6pa30M, npn HHKybaunn ueerou E. rugosum H3MeHneTCH 3Hane- 
HHe pH cpeubi h Ha6jno,aaeTCH BbmejieHne b 3Ty cpeuy mojiohhoh KHCJiOTbi. 
H3MeHeHne yKa3aHHbix noKa3aTejien He 3aBHCHT ot npHcyrcTBHH rjnoK03bi b 
cpeue. C TeneHneM BpeMeHH ckopocth H3MeHeHHH pH cpeubi h BbmejieHHH MO¬ 
JIOHHOH KHCJiOTbi nauaioT. 


OBCyiK^EHME 

CHHXceHMe pH cpeubi HHKybaunn y nccjieuoBaHHbix uecTou npoHCXojurr, one- 
bhuho, BCJie/iCTBHe BbmejieHHH pa3JiHHHbix npouyKTOB oOMeHa BemecTB nepBHMH, 
OCHOBHyiO HaCTb KOTOpbIX COCTaBJIHIOT OpraHHHeCKHe KHCJiOTbi H, B HaCTHOCTH, 

MOJiOHHan KHCJioTa (Barrett, 1984). YMeHbiueHHe ckopocth H3MeHeHHH pH cpetibi 
HHKyOaitHH c TeneHneM BpeMeHH bo3moxcho CBfl3aHO c ycTaHOBJieHHeM paBHOBe- 
chh b oOMeHHbix npoueccax y nepBen, npn kotopom nponcxouHT KaK BbmejieHne 
opraHHHecKHX khcjiot b KanecTBe KOHeHHbix npouyKTOB, TaK h hx BTOpHHHoe hc- 
nojib30BaHne KaK HCTOHHHKa ymepoua. KpoMe Toro, bo3moxcho HHrnbHpOBaHHe 
npouecca KOHeHHbiMH npottyicraMH. B to xce BpeMH H3Becrao, hto pa3JiHHHbie ko- 
HeHHbie npotiyKTbi MoryT BbinojiHHTb uobaBOHHbie (J)yHKUHH, TaKHe KaK koh- 
Tpojib pH, 3KCKpeitHK) a30Ta, ocMOTHHecKyio peryjiHitHK), MexcKJieTOHHyio cnma- 
jiH3aitHio h notiaBjieHHe oTBeTa xo3HHHa (Barrett, 1984). 

OnpeuejieHne couepxcaHHH mojiohhoh khcjiotm b TeneHne HHKybaunn HMeeT 
BaxcHoe 3HaneHHe jinn xapaKTepHCTHKH ymeBOUHoro obMeHa napa3HTOB. TaK, H3- 
BecTHo, hto jiaKTaT, cyKitHHaT h aueTaT — 3 ruaBHbix KaTabojiHHecKHx KOHeHHbix 
npouyKTa, onpeuejraeMbix npn HHKybaunn in vitro y Hymenolepis diminuta (Watts, 
Fairbairn, 1974; Bennet et al., 1990). XapaKTepHo, hto JiaKTaT o 6 pa 3 yeTca b npo- 
uecce niHKOJiH3a, npoTeKaiomero b uHT030Jie kjictkh, a cyKitHHaT h aueTaT <j)op- 
MHpyiOTCH b pe 3 yjibTaTe peaKunn b mhtoxohuphohc (Bennet et al., 1993). OrcyrcT- 
BHe pa3JIHHHH B COUepxaHHH MOJIOHHOH KHCJiOTbi Hepe3 2 H 24 H HHKyOaUHH 
y E. rugosum nouTBepxcuaeT BbiCKa3aHHoe Bbiuie npeunojioxceHne 06 ycTaHOBJieHHH 
paBHOBecHH b oOMeHHbix npoueccax. He HCKjnoneHO TaKxce HHrH 6 npoBaHHe o 6 pa- 
30BaHHH JiaKTaTa ero H36biTKOM b cpeue no Tnny HHrnOnpoBaHHH cjjepMeHTaTHB- 
HblX peaKUHH KOHeHHbIM npOUyKTOM. BMeCTe C TeM OHeBHUHO, HTO H3MeHeHHe 
pH cpeubl HHKyOaUHH npOHCXOUHT He TOJIbKO BCJieUCTBHe BblUeJieHHH MOJIOHHOH 
KHCJiOTbi. nOCKOJIbKy He OTMeneHO H3MeHeHHH B BblUeJieHHH MOJIOHHOH KHCJiOTbi. 

nocKOJibKy He oTMeneHo H3MeHeHHH b BbmejieHHH mojiohhoh khcjiotm b cpeue 
c rjiK)K030H h 6e3 Hee, moxcho npeunojioxcHTb, hto npn HHKybaunn nepBH b cpe- 
ue 6e3 rjnoK03bi ncnojib3yiOTCH coOcTBeHHbie pe3epBbi rejibMHHTa b bhuc ee cbo- 
OouHoro nyjia b tkbhhx (ConpyHOB, 1984), jih6o nocTynaioman b Tejio rejibMHHTa 
rjnoK03a Hcnojib3yeTCH cKopee Ha aHa6oJiHHecKHe, neM KaTabojinnecKHe npouec- 
Cbi. CxouHbie uaHHbie nojiyneHbi b OKcnepnMeHTax c H. diminuta. B stom cjiynae He 
HaOjIIOUaJIOCb KOJIHHeCTBeHHOH pa3HHUbI B OKCKpeUHH OpraHHHeCKHX KHCJIOT B Te- 

neHHe nepnouoB nnTaHHa h rojiouaHHH (Watts, Fairbairn, 1974). B to xce BpeMH H3- 

BeCTHO, HTO MHOTHe reJIbMHHTbl B npHCyTCTBHH rJHOK03bI B HHKySaUHOHHOH cpeue 
yBejiHHHBaiOT npouyKunio JiaKTaTa, bo3moxcho, b pe3yjibTaTe «pa3BopanHBaHHH» 
cybcTpaTOB c ouhoto MeTabojinnecKoro nyra Ha upyron (Barrett, 1984). 

nocTeneHHoe CHHXceHHe ckopocth BbiuejieHHH mojiohhoh khcjiotm nccjie- 
UOBaHHbiMH rejibMHHTaMH corjiacyeTCH c yMeHbuieHHeM ckopocth H3MeHeHHH 
pH cpeubi, nocKOJibKy BbiuejieHne JiaKTaTa — ouHa H3 npHHHH H3MeHeHHH pH. 
Moxcho npeunojioxcHTb, hto no KpanHen Mepe b TeneHHe H3yneHHbix HHTepBa- 
jiob BpeMeHH ycTaHaBJiHBaeTCH paBHOBecne b obMeHHbix npoueccax. B npncyr- 
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CTBHH 3K30reHH0M rJIIOK03bI MeTa 60 JIHHeCKHH nOTOK MOXeT nepeKJTlOHaTbCH c ojx- 
Horo nyTH Ha apyron. M3MeHeHHH ymeBoaHoro o6MeHa y rejibMHHTOB nponcxo- 
an t oneHb 6biCTpo, hto noaTBep;>KaaeT HajiHHHe y hhx 6ojibiuoro pa3HOo6pa3HH 
(J)epMeHTaTHBHbix nyren h uhkjiob, 3anycKaeMbix nocpeacTBOM CHHTe3a hcko- 
Topbix KJiiOHeBbix (J)epMeHTOB (ConpyHOB, 1984). HanpHMep, Fasciola hepatica 
b cpeae 6e3 rjuoK03bi npoayunpyeT aueTaT, nponnoHaT h imuib caeaoBbie ko- 
JlHHeCTBa MOJIOHHOH KHCJIOTbl, TOr^a KaK B npHCyTCTBHH rJIIOK03bI BbmeJieHHe 
jiaKTaTa pe3KO B03pacTaeT. MHorne rejibMHHTbi b npHCyTCTBHH raiOK03bi b hh- 
KyGauHOHHOH cpeae yBejiHHHBaiOT npoayKUHio JiaKTaTa, bo3moxcho, b pe3ynbTa- 
Te «pa3BopaMHBaHHH» cy6cTpaTOB c oaHoro MeTaOoaHnecKoro nyTH Ha apyron 
(Barrett, 1984). 

PaHee HaMH nccjieaoBaHbi aHHaMHKa H3MeHeHHH 3HaneHHH pH cpeabi h Bbiae- 
jieHne b Hee mojiohhoh KHCjroTbi npn HHKy6auHH B3pocjibix uecraa Triaenopho- 
rus nodulosus H3 KHineHHHKOB myKH (Izvekova, 2001; M3BeKOBa, 2002) h naepo- 
uepKOH^OB Ligula intestinalis H3 nojioc™ Tejia Jiema (Izvekova, 2000; H3BeKOBa, 
2002). CpaBHeHne aaHHbix, noayneHHbix npn nccaeaoBaHHH 3thx noKa3aTeaen 
y E. rugosum, noKa3biBaeT 6ojibiuoe cxoacTBO kphbmx, onncbiBaiomHX anHaMHKy 
H3MeHeHHH pH cpeabi y E. rugosum h T. nodulosus KaK b cpeae c raiOK030H, TaK h 
6e3 Hee. OneHb 6jih3kh He raribKO Kpueue , ho h 3HaneHHH pH cpeabi b Kaxc^biH 
H3 HCCJie^OBaHHbix npoMexcyTKOB BpeMeHH. B to xce BpeMH xoa Kpueux H3MeHe- 
hhh pH cpeabi y 3thx £Byx bh^ob OTjiHHaeTCH ot aHajiorHHHOH Kpueou , nojiyneH- 
hoh aaa L . intestinalis. 3to, no-BHaHMOMy, oGycjiOBJieHO GnoaorHHecKHMH pa3JiH- 
hhhmh pa3Hbix CTaann pa3BHTHH nccaeaoBaHHbix nepBen — B3pocjibie E. rugosum 
h T. nodulosus oGnTaiOT b KHineHHHKe xchbothoto — xo3HHHa, a naepouepKonabi 
L. intestinalis noceaaiOTCH b nojioc™ Tejia nocaeaHero. 

OGHapyxceHHoe H3MeHeHne 3HaneHHH pH cpeabi E. rugosum , TaK xce KaK h y 
T. nodulosus , He bmxoaht 3 a npeaeabi 3HaneHHH pH hx cpeabi oGnTaHHH, — KHinen- 
HHKa pbi6. 3 to noOTBepxcaaeTCH H3BecTHbiMH H3 jiHTepaTypbi cfiaKTaMH o tom, hto 
y pbi6 b KHineHHHKe noaaepxHBaeTca caa6omeaoHHaa cpeaa b npeaeaax pH 6.5— 
7.8 (CopBaneB, 1982). npn 3 tom noKa3aHO, hto onTHMyM pH aMHjiojiHTHnecKHX 
cj)epMeHTOB, ocymecTBJiHiomHx rnapoaH3 yraeBoaoB, y 6oabiuHHCTBa bh^ob pbi6 
cooTBeTCTByeT 3HaneHHHM pH 3HTepaabHOH cpeabi (Ky3bMHHa, 1986), a aKTHB- 
HOCTb KHCJIbIX npOTeHHa3 CHHXCaeTCH npn O^HOBpeMeHHOM yBeJTHHeHHH aKTHBHO- 
cth mejiOHHbix npoTenHa3 ot nepe^HHx OTaeaoB KHineHHHKa k 3aaHHM (YrojieB, 
Ky3bMHHa, 1993). B to xce BpeMH nHineBapHTejibHbie (jjepMeHTbi MoryT rnapoaH30- 
BaTb cy6cTpaTbi b aocTaTOHHO uinpoKOM anana30He pH. CaeaoBaTeabHO, H3MeHe- 
HHH pH cpe^bl, BbI3BaHHbie napa3HTOM, He £OJDKHbI CKa3bIBaTbCH Ha aKTHBHOCTH 
(JiepMeHTOB, ocymecTBjiHioinHx rnapoaH3 KaK yraeBoaoB, TaK h 6ejiKOB. 3 to hbjth- 
eTCH onepe^HbiM CBnaeTeabCTBOM «6epexcHoro» OTHomeHHH napa3HTa k CBoeMy 
xo3HHHy. CHHxeHne naToreHHOCTH napa3HTa o6ycjiOBJiHBaeT aaHTeabHoe cymecT- 
BOBaHHe napa3HTO-xo3HHHHOH CHCTeMbi, hto no3BOJineT eMy ycneumo 3aBep- 
UIHTb pa3BHTHe. HopMajlbHO (JiyHKUHOHHpyiOmHH OpraHH3M X03HHHa oOecneHH- 
BaeT HaHJiynmne ycaoBHH aaa pa3BHTHH napa3HTa (4o6poBoabCKHH h ap., 1994). 
Koobojiiouhh napa3HTa h xo3HHHa conpoBOxcaaeTcn B3anMHOH ceaeKUHeH Ha «cob- 
MecTHMOCTb», npoHBJinioineHCH b CHHxceHHH naToreHHOCTH napa3HTa h noBbime- 
HHH yCTOHHHBOCTH X03HHHB (KpaCHOllieKOB, 1996). 

CpaBHeHne coaepxcaHHH mojiohhoh khcjio™ h ckopocth ee BbiaejreHHH b cpeay 
HHKyGauHH E. rugosum c aHajiornHHbiMH noKa3aTejiHMH min H3yneHHbix paHee 
T. nodulosus h L. intestinalis noKa3ajio, hto y nepBoro 3th 3HaneHHH Bbirne, neM 
y 2 apyrnx bh^ob uecraa. 3th pa3JiHHHH BbipaxceHbi cnjibHee npn Hcnojib30BaHHH 
cpeabi 6e3 rjnoK03bi, neM TaKOBOH, coaepxcamen ee. TaK, coaepxcaHne mojiohhoh 
KHCJioTbi h CKopocTb ee BbiaejieHHH b cpeay 6e3 rjnoK03bi y E. rugosum b 7—8 pa3 
Gojibine, neM y T. nodulosus , h b 44—53 pa3a Gojibine, neM y L. intestinalis , b 3aBHCH- 
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MOCTH OT BpeMeHH HHKy6aiJHH. JXj IH cpe^bl C TJIIOK030H 3TH nOKa3aTejIH COCTaBJIH- 

K)T 3.6—5.6 pa3a h 25—35 pa3 cootbctctbchho. KaK ycTaHOBjieHO paHee, T. nodu- 
losus BbmejineT b cpejiy b 5—10 pa3 6ojibiue mojiohhoh KHCJiOTbi, hqu L. intestinalis , 
h CKOpocTb ee BbmejieHHH y nepBoro BHjia b 6—10 pa3 Bbirne, neM y BToporo (H3Be- 
KOBa, 2002). B to xe BpeMH co^ep^KaHHe mojiohhoh KHCJiOTbi b CTpoOnjie E. rugo¬ 
sum caMoe HH3Koe H3 Bcex HCCJie^OBaHHbix rejibMHHTOB. Oho b 1.4 pa3a HHXce, hqu 
y T. nodulosus , mb 1.8 pa3a HHxce, neM y L. intestinalis. Y njiepoijepKOHjiOB 3Toro 
BH^a OTMeneHO caMoe BbicoKoe no cpaBHeHHio c jiByMH jipyrHMH, co^epxcaHHe 
B Tejie MOJIOHHOH KHCJiOTbi. TaKHM 06pa30M, no ySbIBaHHIO KOJIHHeCTBa BbWejIHe- 
MOH B cptjxy MOJIOHHOH KHCJiOTbi H3yneHHbIX UeCTOJI MO)KHO pacnOJIOXCHTb B pm‘- 
E. rugosum , T. nodulosus , L. intestinalis , b to BpeMH KaK no yGbraaHHio cojjepxaHHH 
3toh KHCJiOTbi b CTpo6njie Te xce BHjibi pacnojiaraiOTCH b oOparaoM nopn^Ke: 
L. intestinalis , T. nodulosus , E. rugosum. To ecTb, hqm 6ojibine cojiepxaHne mojioh- 
hoh KHCJiOTbi b Tejie rejibMHHTa, TeM MeHbine ee BbmejineTCH b cpejiy. CjiejiOBa- 
TejibHO, HMen caMoe HH3Koe H3 Bcex H3yneHHbix uecTojj cojiepxcaHHe mojiohhoh 
khcjioth b Tejie, E. rugosum BbmejineT b OKpyxcaiomyio cpejiy HaH6ojibinee kojih- 
necTBO 3toto BemecTBa, npnneM pH cpejibi He jiocraraeT kphthhcckhx 3HaneHHH 
ocTaeTCH Ha ypoBHe, hcoGxojihmom jijih pa6oTbi rnjipojiHTHHecKHx (J>epMeHTOB kh- 
inenHHKa xo3HHHa. Bcex nccjiejiOBaHHbix uecTOji o6i>e,aHHHeT OTcyTCTBHe 3aBHCH- 
MOCTH BblJiejieHHH MOJIOHHOH KHCJiOTbi OT HaJIHHHfl TJIK)K03bI B Cpejie, B HeKOTOpbIX 
cjiynanx OTMeneHbi jinuib TeHjjeHHHH k H3MeHeHHio ee coaepxcaHHH. Pa3JinnHH 
B KOJIHHeCTBe BblJiejIHeMOH nepBHMH MOJIOHHOH KHCJiOTbi MOTyT 6bITb 06 yCJI 0 BJieHbI 
BHJJOBbIMH 0C06eHH0CTHMH, CTBJIHeH pa3BHTHH HepBCH, MeCTOM HX oOHTaHHH (nH- 
jiopnnecKHe npnjjaTKH jxj ih E. rugosum , cpejiHHH OTaeji KHinenHHKa juih T. no¬ 
dulosus h nojiocTb Tejia juih L. intestinalis ), a TaKXce pa3JiHHHOH miomaabio no- 
BepXHOCTH, Hepe3 KOTOpyiO npOHCXOJIHT BbmejieHHe MOJIOHHOH KHCJiOTbi. TaK, 
H3BeCTHO, HTO y B3pOCJIbIX HeCTOJI yBejIHHeHHe pa3MepOB H KOJIHHeCTBa MHKpO- 
TpnxHH Ha ejiHHHuy njiomajiH cymecTBeHHO yBejiHHHBaeT a6cop6uHOHHyio 
noBepxHocTb (KynepMaH, 1988). 
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WHCTHTyT bHOJiorHH BHyrpeHHHX Boa PAH, nocTynHJia 10 III 2003 

BopOK, HeKoy3CKHii p-H, JIpocjiaBCKafl o6ji. 


A CHARACTERISTIC OF FINAL STAGES OF CARBOHYDRATE METABOLISM 
IN A CESTODE EUBOTHRIUM RUGOSUM (CESTODA: PSEUDOPHYLLIDEA) 

G. I. Izvekova 

Keywords : Cestoda, Eubothrium rugosum, burbot, pH, lactic acid, host-parasite relationships. 

SUMMARY 

Characteristics of final stages of carbohydrate metabolism in a cestode Eubothrium rugosum 
from the burbot intestine have been studied. It is found out that in the course of in vitro 
incubation the worms produce lactic acid to the environment with a concomitant acidification 
of the medium. The rate of pH changes and lactate production eventually fell during the 
incubation. The medium pH being the result of helminth's metabolism varies within the 
normal physiological limits of the host intestine pH and pH optima for its basic digestive 
enzymes. 
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